Background: Differences in the estrogen receptor (ER) status of tumors may explain ambiguities in epidemiologic studies between the blood concentrations of enterolactone and breast cancer. To our knowledge, the association between enterolactone and ERB-defined breast cancer has previously not been examined. Methods: A nested case-control study within the Malmö Diet and Cancer cohort used 366 cases and 733 matched controls to identify the major determinants of plasma enterolactone and to examine the association between enterolactone concentration and breast cancer risk and if this association differs depending on the ERA and ERB status of tumors. A modified diet history method assessed dietary habits. Time-resolved fluoroimmunoassay determined enterolactone concentrations and immunohistochemistry using tissue microarray determined ER status. Results: Dietary fiber, as well as fruits and berries, and high-fiber bread showed statistically significant
Introduction
We have previously observed a breast cancer -protective association with high-fiber, low-fat diets (1) in the Malmö Diet and Cancer (MDC) cohort. Fiber-rich foods like whole grains, seeds, legumes, berries, and vegetables contain lignans (2, 3) , which are converted to enterolignans, mainly enterolactone, by the mammalian intestinal microflora (4) . Enterolignans are estrogen-like compounds that have been hypothesized to protect against breast cancer (5) . A high circulating concentration of estrogens is an established risk factor for breast cancer, and enterolignans may decrease the estrogen exposure through influences on the sex hormone -binding globulin concentration (6) and aromatase activity (7) . They may also modulate the activity of estrogen receptors (ER; refs. [8] [9] [10] . However, other nonhormonal mechanisms for the breast cancer -protective effects of enterolactone have been suggested, including antioxidative effects (11) . Case-control studies have shown decreased breast cancer risks at high circulating enterolignan concentrations (12, 13) , but cohort studies have, however, been less clear (14) (15) (16) (17) (18) (19) (20) , which may be related to too low concentrations in several of these populations. The conflicting results seen in prospective epidemiologic studies may also depend on the dietary sources of enterolactone in the population. Apart from its own biological effect, enterolactone has been suggested to be a marker of a highfiber diet (21) , and it seems to be the dietary fiber, including the associated lignans that protects against diseases (5) . Coffee, tea, fruit juice, and wine increase plasma enterolactone without adding any fiber to the diet (22) , and a protective effect of enterolactone may not be observed in populations wherein these food groups are major contributors to enterolactone concentrations. In addition to lignan-containing foods, lifestyle factors, including smoking and obesity, may influence the enterolactone concentrations (23) (24) (25) , and recent antibiotic use has been shown to decrease enterolactone concentrations (26) . The MDC study has a great opportunity to estimate the major determinants of the enterolactone concentrations with its extensive database and dietary data of high relative validity (27, 28) .
Conflicting results among studies may also be explained by differences in tumor biology. It has been suggested that the hormone receptor status may indicate etiologically distinct breast cancer types (29) , and studies have shown that the association between breast cancer and reproductive factors, obesity, and alcohol consumption vary by hormone receptor status (30) (31) (32) . Two subtypes of ERs have been identified: ERa and ERh. ERa expression in breast tumors is used to guide treatment and provide prognostic information. ERh was recently identified (33) and is still not used in the clinical setting, although a treatment predictive value of ERh has been reported (34, 35) . Although the biological function of ERh is not yet fully understood, it is suggested that ERa and ERh differ in their interaction with other proteins (36, 37) and that ERh may have a negative modulatory effect on ERa (36) . Although it is not clear whether enterolactone have preference for ERa or ERh, a recent study showed that enterolactone had higher affinity toward ERa than ERh (10) . A Danish study has examined the association between plasma enterolactone and breast cancer defined by ERa status (14) . We are, however, not aware of any study that has examined the association between enterolactone and ERh-defined breast cancers. The aims of this project were therefore to identify the major determinants of enterolactone in this population and to examine if enterolactone concentrations are associated with the risk for breast cancer and if the association with enterolactone differs depending on the ERa and ERh status of the tumors.
Materials and Methods
Study Population. The MDC study is a populationbased prospective cohort study in the third largest city of Sweden. During the baseline examinations from March 1991 to October 1996, all men born between 1923 and 1945 and all women born between 1923 and 1950 and living in Malmö were invited to participate in the study. Limited Swedish language skills and mental incapacity were the only exclusion criteria. Participants came to the study center on two occasions. At the first visit, trained project staff provided groups of participants with information on the background and aims of the project, gave detailed instructions about the dietary data collection procedure, and distributed the dietary questionnaire and menu book and the extensive lifestyle and socioeconomic questionnaire. Nurses conducted direct anthropometric measurements and collected blood samples. At the second visit, individual interviews were conducted by trained dietary interviewers to complete the diet history and to check the correctness of completed questionnaires. With a participation rate of f40%, 28,098 individuals (11,063 men and 17,035 women) with complete data represent the cohort. A more detailed description of the cohort has been given elsewhere (38, 39) . Ethical permission for the study was obtained.
Ascertainment of Cases and Selection of Controls.
The Swedish Cancer Registry and the Southern Swedish Regional Cancer Registry provided information on breast cancer cases. Participants with prevalent cancers were excluded, except cervix cancer in situ. A total of 544 invasive breast cancer cases occurred until the end of follow-up, December 31, 2004 . The breast cancer diagnoses occurred 0 to 13 years (mean, 6 years) after baseline examinations. We included only cases with data on ERh status in this project (n = 370). For the remaining cases, adequate tumor samples were not available because of either surgery done at other hospitals or insufficient amount of tumor material left for histopathologic evaluation. Age and anthropometric measures did not differ between cases with determined ER status and cases with unknown ER status. The cases were 45 to 73 years at baseline and the mean age at diagnosis was 63 years (range, 46-81 years). The National Tax Board provided information on vital status. For each case, two controls were selected matched by age (F3 months) and date of blood collection (F1 month) from the cohort members at risk at the time of diagnosis of the case. Blood samples were not available for 11 subjects, leaving 366 cases and 733 controls for the analyses.
ER Status Assessment. ER status assessments were done at the Center for Molecular Pathology in Malmö. For the construction of tissue microarrays, two 0.6-mm tissue cores were collected from each tumor block and arranged in a recipient block using a manual tissue arrayer (Beecher, Inc.). Slides were then processed in an automatic immunohistochemistry staining machine. The antibodies used were ERa (prediluted anti-ER 6F11, Ventana) and ERh (1:25 EMR02; ref. 40) . Tumors were grouped into categories according to the expression of ERa and ERh [0-1%, 2-10%, 11-50%, and 51-100% positive (+) nuclei]. One person evaluated the hormone receptor status of all breast tumors in a standardized way, thereby eliminating interobserver variation. All arrays were evaluated independently twice, and in the case of discrepancy, a third examination was done followed by a final decision, thereby reducing the potential intraobserver bias. We classified the tumors as (+) and (À) using the clinically established cutoff value of 10% (+) nuclei.
Laboratory Analyses of Enterolactone. The nonfasting blood samples were processed and separated for plasma within 1 h of drawing as described previously (41) . The samples were stored at -80jC until analysis. The quality control program of the biobank in the MDC study has been described previously (42) . Enterolactone concentrations (nmol/L) were determined at Folkhälsan Research Center in Helsinki by time-resolved fluoroimmunoassay as previously reported (43, 44 (45) .
Diet Assessment Methodology. The dietary assessment methodology of high relative validity has been described in detail elsewhere (27, 46) . It combined (a) a 7-day menu book that collected information on lunch and dinner meals, cold beverages, medications, and dietary supplements, (b) a 168-items dietary questionnaire covering regularly consumed foods during the past year, including frequencies and portion sizes assessed using photographic aids, and (c) a 1-h interview. In the interview, participants were asked questions about portion sizes, food choices, and food preparation practices in the menu book, and the interviewer checked the menu book and dietary questionnaire for overlapping information. We calculated the average daily intake of foods from the information in the menu book (and interview) and in the questionnaire. Food intakes were converted to nutrient intake data using the MDC Food and Nutrient Database, specifically developed for the MDC study and originating from PC KOST2-93 of the Swedish National Food Administration. (27, 28) .
Food Variables. The nutrient variables examined in this study were energy (kilocalories), fiber (grams per day), alcohol (grams per day), and percentage of nonalcohol energy contributed by protein, fat, and carbohydrates. The food groups (grams per day) examined were vegetables, fruits and berries, fruit juices, boiled potato, fried and deep-fried potato, cereals (grains, cereals, and flours), low-fiber bread (<6% of fiber for soft bread, <10% for crisp bread, <10% for biscuits and rusks), high-fiber bread (z6% of fiber for soft bread, z10% for crisp bread, z10% for biscuits and rusks), rice and pasta, nuts, fermented milk, wine, beer, spirits, tea, and coffee. The selection of these variables was based on their known content of lignans (3) or their potential influence on the microflora (47).
Other Variables. Trained project staff measured weight (kilograms) using a balance-beam scale and height (centimeters) with a fixed stadiometer calibrated in centimeters, with subjects in light indoor clothing and without shoes. Body mass index (BMI, kilograms per square meter) was defined as weight (kilograms) divided by height in square meters. A three-category variable was created with subjects categorized as normal weight (<25), overweight (25) (26) (27) (28) (29) ), or obese (z30) according to the WHO classification (48) . Bioelectric impedance analysis was used to estimate body composition (BIA 103, JRL Systems; single-frequency analyzer). The algorithm used to estimate body fat from impedance was supplied from the manufacturer. Body fat percentage was calculated from estimated body fat mass. Other lifestyle and socioeconomic variables were obtained through the standardized questionnaire. Educational status was categorized based on the type of education attained: elementary, primary and secondary, upper secondary, further education without a degree, and university degree. Smoking habits were categorized into current smokers (including irregular smoking), exsmokers, and nonsmokers. Leisure-time physical activity was obtained from questions on different physical activities across the seasons, wherein minutes per week of each activity were multiplied with an intensity factor, creating a leisure-time physical activity score. The score was separated into quartiles. Household activities were divided into four categories: 0 to 9, 10 to 19, 20 to 29, and >29 hours per week. Alcohol consumption was divided into four categories. Individuals with no consumption of alcohol in the menu book and who indicated no consumption of alcohol during the previous year in the questionnaire were categorized as zero consumers. The other subjects were categorized into three groups according to their alcohol consumption: <15 g alcohol per day (low), 15 to 30 g (medium), and >30 g (high). Parity was aggregated into five categories: no children, one child, two children, three children, and four or more children. Age at birth of first child was constructed from the participant's year of birth and the year of birth of first child, and was divided into four categories: no children, <24, 24 to 30, and >30 years. Age at menopause was divided into five categories: <45, 45 to 49, 50 to 55, >55 years, and those who reported no cessation of menses at baseline. Information on the current use of menopausal hormone therapy (yes or no) and the current use of antibiotics (yes or no) were obtained from (a) the openended question ''Which medicines do you use on a regular basis?'' in the questionnaire and (b) the openended item for listing drug use in the 7-day menu book that was recorded during the consecutive days after blood collection (49) . Dietary change in the past (yes or no) was derived from the questionnaire item ''Have you substantially changed your eating habits because of illness or some other reasons?'' A variable was created for the seasons of data collection: winter (DecemberFebruary), spring (March-May), summer (June-August), and fall (September-November). In September 1994, the coding of dietary data was slightly altered (50) .
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Therefore, the analysis of dietary data was adjusted for method version to control for undue influences of dietary data processing.
Statistical Methods. SPSS (version 14; SPSS, Inc.) and Stata (release 10; StataCorp LP) were used for the analyses. All statistical tests were done on log e -transformed enterolactone concentrations to normalize the distribution. The differences in enterolactone concentration and participant characteristics between cases and controls were tested using Mann-Whitney U test (enterolactone concentration), Student's t test (other continuous variables), and m 2 test (categorical variables). Mean enterolactone concentration according to age, season, lifestyle factors (smoking status, educational status, alcohol consumption, BMI categories, leisure-time physical activity, and household activities), current use of menopausal hormone therapy, and antibiotics were estimated among the controls controlling for age and date of blood collection. Differences in means were tested using the general linear model, and multiple comparisons were examined using Tukey's test. Partial correlations between enterolactone and dietary variables (log e transformed) and body composition measures were computed among the controls (n = 733), controlling for age, date of blood collection, diet method version, and total energy. We also formulated a minimally adjusted model, with all food variables and alcohol variables included simultaneously and adjusting for age, date of blood collection, method version, and total energy. Thereafter, in an exploratory analysis, all food group variables, alcohol variables (wine, beer, and spirits), tea, coffee, body fat percentage, smoking status, educational status, and leisure-time physical activity were included in a linear regression model followed by stepwise backward elimination of variables with P > 0.10. The model was adjusted for age, date of blood collection, method version, and total energy. The individuals were divided into quartiles based on the distributions of enterolactone among controls. Conditional logistic regression estimated odds ratios and 95% CI for enterolactone with the lowest quartile as the reference. The lowest quartile of enterolactone may include both women with long-term low plasma enterolactone concentrations as well as those with low concentrations due to the use of antibiotics. Because of the expected heterogeneity of the lowest quartile, additional analyses using the 2nd quartile as reference group were done. We evaluated the associations with and without adjustment for potential confounders (that is, weight, height, educational status, smoking habits, leisure-time physical activity, household activities, alcohol habits, age at menopause, parity, age at birth of first child, and current use of menopausal hormone therapy). These covariates were identified through the literature (that is, established risk factors) and from previous MDC projects and were graphically evaluated for being potential confounders (51) . Missing values among these variables were recoded as separate categories to avoid the exclusion of individuals. We conducted a series of sensitivity analyses. The analyses were repeated with exclusion of individuals <50 years at baseline (in an attempt to exclude premenopausal women) and individuals diagnosed with breast cancer within 1 year after blood collection (to ensure that enterolactone concentrations was not influenced by preclinical cancer). We also repeated the analyses excluding individuals who reported dietary change in the past (to include only individuals more likely to have stable food habits and consequently more stable long-term enterolactone concentrations). Using the intraclass correlation coefficient of 0.48 from the reproducibility study (45) , the risk estimates were corrected for within-person variation during 1 month in plasma enterolactone concentrations by the following equation (odds ratio) observed = (odds ratio) true intraclass correlation coefficient (52) .
Results
Median concentration of enterolactone in plasma was 14.5 Amol/L among the cases and 16.1 Amol/L among the controls (Table 1) . A higher frequency of nulliparous women and menopausal hormone therapy users and a lower frequency of individuals with 30 h/wk or more of household work were observed among cases compared with controls.
Determinants of Enterolactone Concentration. Individuals with a university degree had 55% higher enterolactone concentration than individuals with elementary degree as the highest educational level (P < 0.001). Nonsmokers had 38% higher enterolactone concentration than smokers (P < 0.001). Individuals consuming 15 to 30 g alcohol per day had 54% higher enterolactone concentration than zero consumers (P = 0.012). In contrast, a tendency toward lower enterolactone concentrations was observed among individuals consuming >30 g alcohol per day compared with those consuming 15 to 30 g/d (P = 0.06). Leisure-time physical activity was positively associated with enterolactone concentration (P for trend = 0.02). Current use of neither menopausal hormone therapy nor antibiotics was significantly associated with plasma concentrations of enterolactone ( Table 2 ). The enterolactone concentration was positively correlated with fiber intake (r = 0.25; P < 0.001). Several food sources of fiber, vegetables, fruit and berries, high-fiber bread, and nuts (r = 0.10-0.17; P < 0.01), as well as alcohol intake (especially wine), were positively correlated to the enterolactone concentration when examined in separate models. BMI and body fat percentage were negatively correlated to the enterolactone concentration in plasma (Table 3 ). The r was similar when all food variables were simultaneously included in the model; however, vegetables were no longer significantly associated with enterolactone concentrations.
In the multivariate linear regression model, fruit and berries and high-fiber bread were significantly positively associated, and body fat percentage was significantly negatively associated with enterolactone concentrations (Table 3) . University degree and the 3rd quartile of leisure-time physical activity were positively associated, whereas current smoking was negatively associated with enterolactone concentrations (data not shown). Fruit and berries, high-fiber bread, body fat percentage, university degree, current smoking, and 3rd quartile of physical activity explained 11.4% of the variation in enterolactone concentrations.
Enterolactone and Risk for Breast Cancer. A tendency toward a reduced breast cancer risk was observed for the highest compared with the lowest quartile of enterolactone concentration (odds ratio, 0.81; 95% CI, 0.55-1.20; P for trend = 0.14 in the multivariate model; Table 4 ). Among the potential confounding factors, educational status, age at birth of first child, and use of menopausal hormone therapy had greatest influence on the risk estimates. The heterogeneity of the lowest quartile (likely including individuals with low concentrations due to antibiotic use) seem obvious as individuals in the lowest quartile reported higher fiber intakes than individuals in the 2nd quartile. When the analyses only included women >50 years and cases with breast cancer diagnosis >1 year after the baseline examinations, a significant association was observed for the 4th quartile compared with the 2nd quartile (P = 0.04). Excluding individuals with reported dietary change in the past did not influence the risk estimates. When enterolactone concentrations were divided in two categories (low or high), high enterolactone concentrations were associated with decreased breast cancer risk compared with low enterolactone concentrations (odds ratio, 0.75; 95% CI, ERa (+)/ERh (À) and ERa (+)/ERh (+) breast cancers (P = 0.08). Using a joint effect model, the heterogeneity test had a P value of 0.24 for ERa and a P value of 0.02 for ERh. However, a marked underdispersion was found.
Discussion
This study identified fruit and berries and high-fiber bread as the major dietary determinants for enterolactone concentration in plasma in this population. Current smokers and individuals with obesity had lower enterolactone concentrations, and high leisure-time physical activity and high educational status were associated with high enterolactone concentrations. High enterolactone concentrations were associated with reduced breast cancer risk compared with low enterolactone concentrations. The reduced breast cancer risk with high compared with low concentration was observed for ERa (+) and ERh (À) tumors. Dietary and lifestyle determinants of enterolactone concentration have been described in several populations (22) (23) (24) (25) ). The major strength of the present study is the dietary data of high relative validity. Vegetables, fruit and berries, high-fiber bread, nuts, and wine were correlated to enterolactone concentration, and these foods are the major lignan-containing food groups (3). However, only fruit and berries and high-fiber bread were significantly associated with enterolactone concentration when mutually adjusted for other food variables and lifestyle factors. Smoking and obesity have been suggested to influence enterolactone directly but also indirectly because they influence food habits. Educational level does not directly influence enterolactone concentrations but is associated with other socioeconomic factors and many health behaviors and food choices. Thus, a multifaceted complex of many factors arises, and it is hard to single out and identify specific predictors of enterolactone levels. The differences in means across quartiles of physical activity could in a similar way be explained by other health related factors because physical activity is associated with various health behaviors and food choices. We aimed to estimate predictors of enterolactone concentration, and it is obvious that enterolactone is associated with various health related factors. Our conclusion is that this study supports the suggestion that enterolactone is a marker of healthy lifestyle.
The determinants of enterolactone concentrations were similar compared with other studies among Nordic women. A Danish nested case-control study with 857 postmenopausal women using an FFQ showed that whole grains, cabbage, leafy vegetables, and coffee were the major dietary determinants of enterolactone concentration. They also identified BMI, smoking, and frequency of bowel movements as predictors of enterolactone concentration (24) . Kilkkinen et al. (23) found associations between enterolactone concentration and age, BMI, smoking, and consumption of vegetables among 1,212 Finnish women using a 38 -food item questionnaire. These results further support the use of enterolactone as a biomarker of a healthy lifestyle with a diet containing high amounts of whole grains, fruits, and vegetables, without smoking and obesity. It is known that the capacity of the gut microflora is a very influential factor for the formation of enterolactone from plant lignans (53) . The use of antibiotics is known to reduce the amount of bacteria in the gut and subsequently the concentrations of enterolactone in the blood (26) . Enterolactone may even be a marker of the capacity of the microflora. Therefore, a potential weakness is that we may have only captured very few antibiotics users, that is, individuals reporting regular use of antibiotics and use of antibiotics during the 7 days after the blood were drawn. A Finnish study indicated that the blood concentrations of enterolignans can be influenced by antibiotic use up to 12 to 16 months before the blood collection (26) . The correlations between lignan-containing foods and enterolactone concentrations would potentially have been higher if we had been able to exclude all antibiotic users during the year preceding blood collection.
An advantage of this study is the prospective design. The blood was drawn before cancer diagnosis, and the enterolactone concentrations were therefore not influenced by the diagnosis. However, the relation between enterolactone concentration and breast cancer was most likely attenuated because all users of antibiotics may not have been identified. Olsen et al. (14) found an inverted U-shaped curve for enterolactone and breast cancer in Danish postmenopausal women. They suggested that the lowest quartile also included individuals with low concentrations due to use of antibiotics and used the 2nd quartile as reference category. We observed almost identical risk estimates compared with this Danish study when restricting our analyses to women above 50 years at baseline and excluded cases with diagnosis within 1 year after blood collection, with a significant decreased risk in the 4th quartile compared with the 2nd quartile. A nested case-control study in the north of Sweden found the opposite relation and observed increased risks for breast cancer at very high and very low serum levels of enterolactone (15) . However, most women with high enterolactone concentrations were premenopausal. Thus, other factors (e.g., genetic factors) may play a greater role in that subgroup of women in that study. Enterolactone concentrations were not related to breast cancer risk in a recent study conducted in a Dutch cohort of postmenopausal women (18) , and a nested case-control study with 206 breast cancer cases conducted in Finland did not show a protective effect of high enterolactone concentrations (16) . To interpret these results, information of dietary intakes would have been valuable because it seems to be the dietary fiber complex, including the associated lignans, rather than the lignans per se, that protects against diseases (5) .
Similar to many large-scale epidemiologic studies, one nonfasting sample was drawn during baseline from each participant. It is therefore important to examine carefully the reliability of using one sample when classifying individuals according to their blood concentration. Moreover, it is important to estimate the variability of biomarkers in each study population in which an epidemiologic study will be done because the variability across studies is not always comparable. We have previously estimated intraclass correlation coefficient for nonfasting samples to be 0.48 over a month (45) . Another study with nonfasting blood has shown plasma enterolactone concentrations to be relatively stable over a 2-year period with an intraclass correlation coefficient of 0.55 (54) . Biomarkers with low intraclass correlation coefficient often result in an attenuation of the relation between the exposure and disease. In this study, we also used information from the reproducibility study to correct risk estimates for within-person variation during a month (52), and we observed stronger risk estimates after the correction (that is, an odds ratio of 0.55 for high enterolactone concentration compared with low enterolactone concentration). Only 52 (14%) of the breast cancers in our study were ERa (À), and consequently, we had limited power to examine whether enterolactone concentrations were associated differently with breast cancer among ERa (À) compared with ERa (+) breast cancers. A Danish study observed a protective effect of enterolactone with ERa (À) tumors (14) . However, that study also suffered from limited power because only 80 cases with ERa (À) tumors were identified. Results from the Swedish mammography cohort showed no heterogeneity in the association between lignan intakes and breast cancer across ERa or progesterone receptor subtypes (55) . However, a large prospective study conducted in France, including 1,180 cases with known ER and progesterone receptor status, showed that the inverse association between the risk for breast cancer and lignan intakes calculated from food records was only observed among ERa (+) and progesterone receptor (+) tumors (56) .
A potential misclassification of ER status of the tumors may influence the results. The tissue microarray technique used in this study is a well-documented method for high-throughput tissue screening and is now the preferable method to evaluate large tumor materials (57, 58) . Potential inter-and intraobserver variation about classification of tumors were probably limited because the receptor status of all breast tumors was evaluated twice in a standardized way by one person.
We are not aware of any study that has examined the association between enterolactone and ERh-defined breast cancer. ERh was recently discovered (33) , and its biological function and prognostic role is still not fully understood (34) . There is considerable variation in the reported efficacy of ERh antibodies for immunohistochemical evaluation (59) , which contributes to the controversial view of ERh. The ERh antibody used in this study has been validated by comparing the immunohistochemical method with Western blot (35) . In the present study, we found a decreased breast cancer risk with high enterolactone concentration among cases with tumors expressing ERa but not ERh. ERh has been suggested to have a regulatory role in ERa activity (36) , and new insights on the interaction between the two ERs reveal that ERh acts by antagonizing ERa on a very specific subset of estrogen-stimulated genes and actively prevents ERa stimulated cell growth (60) . A recent study showed that enterolactone has preference for ERa (10) . Our results might be explained by the lack of ERhmediated inhibitory effects in ERa (+)/ERh (À) tumors, thus making tumors more susceptible for the antiestrogenic influence of enterolactone.
In conclusion, enterolactone is positively correlated to a high-fiber diet, and this study supports other studies suggesting that enterolactone is a marker of a healthy lifestyle. The protective association between enterolactone and breast cancer is more evident in tumors that express ERa but not ERh. Thus, fiber-rich diets and lifestyles linked to high levels of enterolactone are associated with lower risk for tumors [that is, ERa (+)] that are common in industrialized countries of today, 
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